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(54) HYDRAULIC COMPOSITION AND FORMED BODY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compsn. for mechanical parts excellent in cutting and grinding property 
and grinding accuracy by mixing hydraulic powder and non- hydraulic powder having a smaller average particle 
size than that of the hydraulic powder in a specific ratio and then compounding the specified proportion of a 
formability improving agent to the mixture powder. 

SOLUTION: Hydraulic powder by 50 to 90 wt.% is mixed with non-hydraulic powder by 10 to 50 wt.% having a 
smaller average particle by one order or more than the average particle size of the hydraulic powder. Then to 
100 pts.wt. of the mixture powder, 2 to 18 pts.wt. of a formability improving agent is compounded to prepare a 
hydraulic compsn. for mechanical parts. As for the hydraulic powder, portland cement powder or the like is used 
and as for the non-hydraulic powder, silica fume powder or the like is used. As the formability improving agent, a 
vinyl acetate.acryl copolymer resin or the like is used. As other additives, an aggregate such as silica sand as a 
filler, a ceramic forming auxiliary to improve the formability and silicone oil as a water repellent can be used. 
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JPO and INPIT are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A machine part service-water hard constituent comprising: 

Mixed powder which consists of 10 to 50 % of the weight of nonaqueous hard granular materials 
which have mean particle diameter smaller single or more figures than mean particle diameter of 50 
to 90 % of the weight of hydraulic powder, and hydraulic powder. 

A processability improving agent blended at a rate of two to 18 weight section to mixed powder 100 
weight section. 

[Claim 2]Said processability improving agent Vinyl acetate resin, vinyl acetate acrylic 
copolymerization resin, Vinyl acetate BEOBA copolymerization resin, vinyl acetate malate 
copolymerization resin, vinyl acetate ethylene copolymerization resin, Vinyl acetate ethylene 
VCM/PVC copolymerization resin, acrylic copolymerization resin, acrylic styrene copolymerization 
resin, The machine part service-water hard constituent according to claim 1 being powder or an 
emulsion which consists of at least one kind of resin chosen from acrylic silicone copolymerization 
resin, vinyl acetate BEOBA copolymerization resin of 3 yuan, and an epoxy resin. 
[Claim 3]A Plastic solid acquired by [ which carried out pressing of the mixture which contains at 
least a hydraulic composition indicated to claim 1 or 2 ] carrying out curing after accelerated 
hardening hardening. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the charge of machine part material obtained from a 
machine part service-water hard constituent and this hydraulic composition excellent in the 
machining performance. 
[0002] 

[Description of the Prior Art]Conventionally, the metallic material is broadly used as a material of a 
machine part taking advantage of the material property of the outstanding versatility, many machine 
parts using nonmetal materials, such as sintering ceramics and a plastic, are used so that the needs 
for a machine part may also grow by progress of art in recent years and it may compensate the fault 
of a metallic material. However, while technical innovation progresses, the actual condition is being 
able to finishing compensating no needs thoroughly with the conventional material, and a good new 
material of cutting and grinding process nature which can be used for a new machine part use is 
called for especially. 

[0003]As what responds to this, the advanced technology about the hydraulic composition excellent 
in machinability is indicated by using a high strength hardened body. For example, JP,61-21 5239,A 
obtains ultrahigh strength mortar and concrete from the constituent which uses a cement 
substance, superfines, a high-range water reducing agent, water, and aggregate as the main 
ingredients. 

JP,62-52157 t A and JP,62-207752,A make the compound containing said cement substance contain 
metal particles further, and obtain a high strength hardened body. 

[0004]However, in said constituent, even if it can attain high compression intensity, it is not 
improvement of the denature of a cement system cured body. It seems that the cutting ability as a 
machine part is checked since textiles serve as resistance of cutting when textiles are blended. 
[0005]As advanced technology which manufactures the Plastic solid of not only machinability but a 
cement substance, and the composite of polymer, Although the method of carrying out autoclave 
curing of the compound with a calcareous raw material, the nature raw material of silicic acid, 
textiles, and a heat-resistant-resin emulsion to JP,3-137047,A mainly for the purpose of wood 
substitution, and manufacturing the calcium silicate compact of high intensity is indicated, It is 
considered that the cutting ability as a machine part is missing for fiber formulation. 
[0006]The hydraulic composition which improved the brittleness of the cured body which becomes 
conventional technology from a water acidity constituent for the purpose of application to a 
machine part, and improved the whole processability including cutting ability and grindability is not 
accepted as above. 
[0007] 

[Problem(s) to be Solved by the Invention]By giving the machining performance excellent in the 
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Plastic solid acquired from the conventional hydraulic composition, and compensating the fault of 
the material property of this Plastic solid conventionally, there is the first purpose of this invention 
in providing the hydraulic composition which gives the Plastic solid which has the following 
characteristics, when using for a machine part. 
[0008] 1. Be comparatively lightweight. 

2. Primary operation be easy. 

3. Finish be easy. 

4. Material be cheap. 

5. It is strong with heat 

[0009]The second purpose of this invention is to provide the Plastic solid excellent in the 

machinability etc. which are acquired from this hydraulic composition. 

[0010] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a machine part 
service-water hard constituent of this invention, It consists of mixed powder which consists of 10 to 
50 % of the weight of nonaqueous hard granular materials which have mean particle diameter smaller 
single or more figures than mean particle diameter of 50 to 90 % of the weight of hydraulic powder, 
and hydraulic powder, and a processability improving agent blended at a rate of two to 18 weight 
section to mixed powder 100 weight section. 

[0011] As said processability improving agent, vinyl acetate resin, vinyl acetate acrylic 
copolymerization resin, Vinyl acetate BEOBA copolymerization resin, vinyl acetate malate 
copolymerization resin, vinyl acetate ethylene copolymerization resin, Vinyl acetate ethylene 
VCM/PVC copolymerization resin, acrylic copolymerization resin, acrylic styrene copolymerization 
resin, It is preferred to use powder or an emulsion which consists of at least one kind of resin 
chosen from acrylic silicone copolymerization resin, vinyl acetate BEOBA copolymerization resin of 
3 yuan, and an epoxy resin. A Plastic solid of this invention is acquired by [ which carried out 
pressing of the mixture which contains the above-mentioned hydraulic composition at least ] 
carrying out curing after accelerated hardening hardening. 

[0012]In the conventional hydraulic hardened body, a hydraulic composition of the above this 
invention improves machinability which was not good, and makes it possible to obtain an easily 
processible hydraulic hardened body. Therefore, by fabricating and processing various shape using a 
hydraulic composition of this invention, a desired machine part etc. can be manufactured cheaply 
and a weight saving also becomes possible simultaneously. 
[0013] 

[Embodiment of the Invention] Below, this invention is explained. 

1. The mixture which consists of a hydraulic composition used by mixture this invention which 
consists of hydraulic compositions is a thing which mixed the hydraulic composition which consists 
of hydraulic powder, a nonaqueous hard granular material, and a processability improving agent, the 
additive of others which are added if needed, and the water made to contain if needed. Below, the 
details are described. 

[001 4](1 —1 ) The hydraulic powder used by hydraulic powder this invention, Point out the granular 
material hardened with water and For example, a calcium silicate compound granular material, a 
calcium aluminate compound granular material, Two or more kinds of mixed powder objects of a 
calcium fluoro aluminate compound granular material, a calcium sulfoaluminate compound, a calcium 
alumino ferrite compound granular material, a calcium phosphate compound granular material, half- 
water or an anhydrous gypsum granular material, the quicklime granular material that has self- 
hardening property, and these granular materials can be illustrated. As the example of 
representation, a granular material like portland cement can be mentioned, for example. 
[0015]About the particle size distribution of hydraulic powder, it is preferred on reservation of the 
hydraulic performance about the intensity of a Plastic solid that Blaine's specific surface area is 
more than 2500-cm2/g. Although the loadings of hydraulic powder are made into 50 to 90 % of the 
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weight to 100 % of the weight of total amounts of hydraulic powder and a nonaqueous hard granular 
material, it is preferred to consider it as 65 to 75 % of the weight. The filling factor in the case of 
acquiring a Plastic solid, in intensity and a filling factor becoming low when loadings are less than 50 
% of the weight, and exceeding 90 % of the weight becomes low, when it is any, it has the influence 
of being unable to bear the working stress at the time of mechanical processing, and it is not 
desirable. 

[0016](1-2) Although a nonaqueous hard granular material nonaqueous hard granular material refers 
to the granular material which is not hardened even if it contacts water alone, the ingredient is 
eluted in alkalinity, an acid state, or high-pressure steam atmosphere, and the granular material 
which reacts to other existing leached moieties and forms output is also included. As an example of 
representation of a nonaqueous hard granular material, calcium hydroxide powder, gypsum-dihydrate 
powder, carbonation calcium powder, slag powder, fly ash powder, silica stone powder, clay powder, 
silica fume powder, etc. can be mentioned, for example. The mean particle diameter of these 
nonaqueous hard granular materials is smaller than the mean particle diameter of hydraulic powder 
single or more figures, and its desirable thing small double or more figures is good. Especially if the 
effect of this invention is not injured, it is not necessary to provide the minimum of fineness. 
[001 7] Although the loadings of a nonaqueous hard granular material are made into 10 to 50 % of the 
weight with the composition ratio of the mixed powder which consists of hydraulic powder and a 
nonaqueous hard granular material, it is preferred to consider it as 25 to 35 % of the weight. When a 
filling factor becomes low when loadings are less than 10 % of the weight, and exceeding 50 % of the 
weight, it is not desirable in order for intensity and a filling factor to become low and to have an 
adverse effect on generating of the various physical properties after shaping / hardening, for 
example, the chip at the time of machining, and dimensional stability also in the case where they are 
any. When machinability etc. are taken into consideration, it is preferred to adjust the loadings of a 
nonaqueous hard granular material so that a filling factor may not become low too much. By adding a 
nonaqueous hard granular material, it becomes possible to decrease the voidage of the Plastic solid 
acquired by raising the filling factor at the time of shaping of a Plastic solid. Thereby, the 
dimensional stability of a Plastic solid can be improved. 

[001 8](1 -3) A processability improving agent processability improving agent refers to the material 
which has the character which contributes to the improvement in the moldability of the Plastic solid 
acquired from a hydraulic composition, unmolding nature, cutting and grindability, and grinding 
accuracy, especially improvement in cutting and grindability, and grinding accuracy. That is, by 
adding a processability improving agent, a processability improving agent plays a role of a forming 
assistant at the time of shaping, and a moldability improves. When the brittleness of a cement 
system cured body is improved by the processability improving agent, it is unmolded without the 
molding body obtained receiving damage in any way at the time of unmolding, and leads to 
improvement in workability by extension, although the Plastic solid which is upset and is acquired 
from the hydraulic composition which is a brittle material presents the cutting state of a cracked 
type mechanism in the case of cutting, in such a case, material should divide — or — being missing 
(a microscopic phenomenon is also included) — it becomes a problem. 
[0019]Since a processability improving agent is contained, the hydraulic composition of this 
invention becomes possible [ the toughness for urging the machinability as a solid material to the 
acquired Plastic solid being given, and preventing problems, such as a crack of the above-mentioned 
material and a chip, ]. Namely, machining of cutting, a grinding process, etc. becomes possible 
[ improving the processability of the Plastic solid acquired from the difficult hydraulic composition 
even on a metallic material and the level ] conventionally by a processability improving agent, The 
grinding process by cutting with an engine lathe etc., a cylindrical grinding machine, etc. can carry 
out now on a par with a metallic material. The precise machining article of mum order comes to be 
obtained to a desired size by the ability to perform these processings. 

[0020]Although the loadings of a processability improving agent are made into two to 18 weight 
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section on a ** basis to mixed powder 100 weight section which consists of hydraulic powder and a 
nonaqueous hard granular material, it is preferred to consider it as 5 -15 weight section. When 
loadings are less than the amount part of duplexs, machinability worsens and is not preferred. In 
exceeding 18 weight sections, it has a good moldability, but the fall of grinding accuracy and the 
dimensional stability after grinding fall. The thing of 1 micrometer or less of a particle size is 
common in the dispersed diameter of a single particle. 

[0021 ]As a processability improving agent, vinyl acetate resin, vinyl acetate acrylic copolymerization 
resin, Vinyl acetate BEOBA copolymerization resin, vinyl acetate malate copolymerization resin, 
vinyl acetate ethylene copolymerization resin, The powder or emulsion which consists of at least 
one or more kinds of resin chosen from vinyl acetate ethylene VCM/PVC copolymerization resin, 
acrylic copolymerization resin, acrylic styrene copolymerization resin, acrylic silicone 
copolymerization resin, vinyl acetate BEOBA copolymerization resin of 3 yuan, and an epoxy resin 
can be illustrated. 

[0022](1-4) The mixture which consists of a hydraulic composition of other additive this inventions, 
In addition to the above-mentioned essential ingredient (1-1) thru/or (1-3), aggregate, such as silica 
sand, can be preferably added at a rate of 20 -30 weight section ten to 50 weight section to mixed 
powder 100 weight section which consists of hydraulic powder and a nonaqueous hard granular 
material as an extender. In order to improve a moldability further, a publicly known ceramic molding 
auxiliary agent can be preferably added at a rate of 3-6 weight section one to 10 weight section to 
the mixed powder 100 above-mentioned weight section. In order to suppress the dimensional 
change by the contraction at the time of hardening of material, etc., the water repellent which 
makes water absorption, such as silicone oil, small can be preferably added at a rate of the amount 
part of 1 -duplexs 0.5 to 5 weight section to the mixed powder 100 above-mentioned weight section. 

[0023]2. In order to prepare the mixture for shaping using the hydraulic composition of preparation 
of a mixture and manufacture this invention of a Plastic solid which consists of hydraulic 
compositions, It is obtained by mixing what 30 or less weight sections of water [ 25 or less weight 
sections of] contained preferably to mixed powder 100 weight section which becomes a hydraulic 
composition and an additive of others which are added if needed from hydraulic powder and a 
nonaqueous hard granular material. If the quantity of the water to contain exceeds 30 weight 
sections, it will have an adverse effect on cutting after hardening, grindability, grinding accuracy, and 
drying shrinkage. It is good to lessen water as much as possible, for making drying shrinkage small. It 
is not necessary to add water depending on conditions. 

[0024]Although it does not limit in particular for the method of mixing, the mixing method or mixer 
which can apply powerful shearing force to a mixture preferably is good. If nonaqueous hard granular 
material particle diameter is not a mixer which has shearing force in order to obtain a uniform 
mixture since it has mean particle diameter smaller single or more figures than hydraulic powder 
particle diameter, the time which mixing takes will become very long. 

[0025]It is better to perform a granulation in a size suitable for the shape which carries out mixed 
postforming, in order to make good handling of the mixture at the time of molding furthermore and to 
raise a moldability. What is necessary is just to use the well-known methods, such as a rolling 
granulation method, a compression granulation method, a stirring granulation method, and the spray- 
drying method, as a granulation method. 

[0026]Thus, although application-of-pressure molding is carried out using said obtained mixture, the 
mold of the shape for which it asks is prepared and it pressurizes by the method by hydrostatic 
pressure press, multiaxial press, 1 axis press, etc. Although it is so desirable that press pressure is 
high so that it may bring close to the theoretical density calculated as much as possible as 
conditions to pressurize, the conditions of the minimum change greatly with differences between the 
formability of a mixture, the content ratio of water, or the dimensional accuracy needed. 
[0027]After pressing, in order to take several days to take out from a mold and to reveal sufficient 
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intensity from several hours, care of health is needed, but it is good for a room temperature neglect, 
water curing, or to recuperate oneself in an autoclave preferably, although steam curing may be 
carried out as it is. Steam curing is preferred when the amount of water for forming a cured body 
lacks or is insufficient. It is preferred to recuperate oneself especially in an autoclave. 
[0028] 

[Example]A paper feed roller is illustrated and explained about the example of this invention below. 
However, this example is concretely described in order to make the meaning of this invention 
understand better, and it does not limit invention contents. 

[0029](Example 1) The paper feed roller of the structure shown in drawing 1 was manufactured 
using the molding equipment shown in drawing 2 . The used hydraulic composition granular material 
as this hydraulic powder Portland cement 70 weight section, It consists of an acrylic resin of the 
quantity shown in Table 1 as silica fume 30 weight section and a processability improving agent as a 
nonaqueous hard granular material, After adding the silica No. 8 of 30 weight sections as the water 
and the extender of 20 to 30 weight section to this hydraulic composition granular material and 
mixing to it, it filled up with the peripheral part of the axis of rotation 2 set up to the plinth 12 in the 
cylindrical frame 13. After fabricating this under the application of pressure by the pressurizing 
piston 17 and becoming predetermined hardness, from the cylindrical frame 13, the whole axis of 
rotation 2 is sampled and it unmolds. After sampling a Plastic solid from the cylindrical frame 13, it 
recuperated itself with autoclave. 

[0030]The cure molding object was enough dried before processing so that dimensional changes, 
such as contraction which originated in the hydration reaction of a cure molding object, drying, etc. 
after care of health, and cutting and a grinding process, might not arise. Engine-lathe processing of 
the surface of a cylindrical Plastic solid was carried out after desiccation, the grinding process was 
further performed using the center less grinder, and, finally the surface of the cylindrical Plastic 
solid was painted with the thermosetting resin containing an abrasive grain. 
[0031 ]In accordance with the following standard, comparison and evaluation of the various 
processability which can be placed at the time of the above-mentioned processing were done. 

(1) The moldability moldability judged formability by the pressure required for application of pressure, 
and the consolidation degree. 

(2) Unmolding nature unmolding nature compared ******** with the power required when sampling 
from a cylindrical frame. 

(3) About grindability grindability, ******** was compared on the basis of the same time to carry 
out quantity grinding on the basis of the SUS free cutting steel. 

(4) Grinding accuracy grinding accuracy measured the deviation from circular form of what carried 
out the grinding process. 

[0032] 
[Table 1] 
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[0033]O in front, O, and the meaning of X are as follows. 
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(1) The percent of the density at the time of molding to the theoretical density by moldability (at 

time of pressing pressure of 1000 kg/cm2) calculation was evaluated as follows. 

0 ... More than 95%0 ... Pressing force when keeping pushing a molding body from less than X...90% 

of 90-95% unmolding [ (2) ] nature cylindrical frame was evaluated as follows. 

0 ... Less than [ 500 kg ] 0 ... 500-1 OOOkgX ... The grinding amount of the unit time of the (3) 

grindability SUS free cutting steel over 1000 kg was made into 100%, and the grinding amount of the 

unit time of a Plastic solid was evaluated. 

O ... It exceeds 95% (it is not less than 100%). 

O ... [ ... The common difference of a diameter exceeds **0.005. ] Less than X...90% of 90-95% (4) 
grinding accuracy O ... The common difference of a diameter is less than [ **0.002 ] O... The 
common difference of a diameter is **0.002 to **0.005X. [0034]The grinding process of three kinds 
of construction material was carried out using the grinding stone for metal grinding. Comparison of 
the centerless-grinding-work speed of a SUS free cutting steel, an alumina sintered body, and this 
invention article and grinding accuracy (deviation from circular form) was shown in Table 2. 
[0035]This development article has processability comparable as a metallic material, and its finishing 
precision by adding a processability improving agent. 
Cheaply, it turns out that it is fit for mass production. 
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Table 2] 




hums. 


mms. 

Wff 22mm) 


m n 




ISOOmm/min 


± 0.002m 


mm (a*) 




^Otam/min 


± 0.002mm 


mm 


*9ems, 


1650mm/miQ 


± 0.002mm 


mm , 



[0037] 

[Effect of the Invention]As mentioned above, according to this invention, the product obtained from 
the hydraulic composition excellent in machining performance especially cutting ability, grindability, 
and grinding accuracy serves both as machining performance comparable as metal, and the feature 
being a light weight and that it is cheap. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 shows the paper feed roller concerning an example. 

[ Drawing 2]Drawing 2 shows the molding equipment and the forming process for manufacturing the 
paper feed roller concerning an example. 
[Description of Notations] 

1 A paper feed roller and 2 [ A cylindrical frame and 14 / A push roller unit, 15 oil hydraulic 
cylinders, and 16 / A push rod, 17 pressurizing pistons ] The axis of rotation, 3 cylindrical roller 
parts, 1 1 paper-feed-roller molding equipment, and 12 A plinth and 12a A crevice and 13 
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DRAWINGS 



[Drawing 1] 




[Translation done.] 
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t>n4 0 



2 

[ o o o 5 ] * fcawwittcciR y > h 4 
* i j ^-<Dtg^M©^ft^»3ir4*?TiRi«4 ur 
li #hj(L3 - i 3 7 (;, 4 7 tCU*4 

>4«DBS***- h ^b-^SfeLitffift 
(WiB* JH^-J aj««**8BW 4#feWIS8 ftTt' 
4*. ttttES«fc». AMM4UXfi>tailtt«:ttSC 
tt4fc4>4&t48n4. 

[ 0 0 0 6 ] atflHM . ^iUi^mU^&^<Oi& 

io n t 4 Lz-c *Bit ?b ft 4 Kf t#a«tt*?k 
*b. ttffltt. srffl6*«i;»4f 4Jmtt^»*«tj4 

l//c**itt5fifi£ttlifig«>6tiftl*o 
[0 0 07] 

[e»»«Hfel/cfc^4f 4BBH] *»W0>»-©B« 

5 C tic J: tj . mM^ffi^4«d<C(aTOMtt<:W 
*4 4*«ttfflflJ**tt*S' 4 C 4 IC * 

4. 

20 [ 0 0 0 8] 1 - tt*M*M1?*4C 4o 

2. -«ll|IX#«»'C*4C4 0 

3. ftbl0l3* s «»t fc *4C4. 

5. gltd5gt^C4o 

[ 0 0 0 9 ] #«SBB©*-©B»tt. 8*iI«tta«8J^ 

&»6n4W^s^«nfc^»*iE«r4c 4 

tc^>4 0 
[ 0 0 I 0 ] 

0 - 9 0 Sfi»4AiiUttt(*OT^ii : 5 1 fiJ: 0 1 ftJBLh 
/hSc^tt+-g*W"T4**iigteffif* 1 0 -5 O^s 
K4a-'&ft4&£*M*4 . 1 0 0 S^KC^l/ 

r2^1 8SSSP^^"CiB^l/fc!llXtt3ltM»J4^^ 
ft^C4^^4^4 0 

[0 0 11] ilIialJIiXtt%fi«4l/Ti*, ttBtr^-'HI} 

^ ^' <3 dttatfiff * S4MBA» 6»*hfc* 
ft< 4t> !Sia«:«}SS^6^4^feU< ttx-7JlrS>» 

±B«MtiUEttOft< 4fcd^a*«^«*inff 
."asufeftfitaftr 4 c 4«c J: -?rf#^n4c 4*4& 

8fc4T4 0 

[ 0 0 12] W±07*lfe|B©*«lttffle&fttt, 

MttRftttra^Tii^^^fctBttJBXft^afttfb, 

50 s^i<:*pxr 4 C 4 J»f'* 4*Sgtt«fk#*ff 4 C 4 ^ 
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3 

iqte&r 4 4. ffl or, *ftp©**itttt.««! 
£*?§c>t:£ estttcaw • ftsx-r 4 c t tc j: vcBrB 

[ 0 0 13] 

4. 

i. *nttaatt»&«t4nsfc 

*» wcjb c - 4 *sa4fflfi64»*» Mr 4 t a . *b 

[0014] ( 1 - 1 ) *Btttft* 

h it * i A* Jl 7 4- 7 * * * - h ib£ 

ft. *?,'H"5A7^*^? HfcSftflH*. "J>B 

[ o o 1 5 ] *«ttlM^lftit»ip«:oi*rtt. «e# 

2 5 00 cm2/ff«±?A4C±aMff*l,l*. £fc, 

1 0 OMfttCttl/5 0-9 0E«fc£T4a* 65 - 
7 5 t1-4C43Wf*L/l*. B £fi** 5 0 
*Sa©ii^tCi*. WfcSW*WWHft<*»J, X9QS 
»t SKI*, fflP**»4«dfl>*W<8WIS 

[ 0 0 16] (1 - 2 > **MftBI* 

tit, 4 tfH Lr 4 C 

^Cftl*****!**, 7** »Jti£L< lig&ftttSi, 
-?b 4 c ^flkffiRMraWC fcl - X ectf AaWttli L> , fife 

©K»ai.'a»tste^rt«**^5£'r4»#ibStf. 

-5 Aft*, -*E*»*. *Bfk*Af 9 

M>£*Bttttf*G>TOttB(t. 

Ac >. (ffl^> £ C2TB «4>%K£ *f 4 C <L # V 
fttf»tCttW4 ! fl»«ft^. 
[ 0 0 17] #*WttfWt®H*«»*Wt«(*4#* 
Sgtttt#4^6a4^tt(*(0ffl.«tt*r' 10-5 0 3 
40&. 25-3 5Bfitf±T4C£flKit£l/ 



(3) BB2 00 0-7 4 1 i 

&D. x5osa%&a*.4«^tci*. hb&0*m* 

fttt. BjUmfcto^fc^M*©*^ *B** 

*BT4 4 £H**HE < ft 0 * £ ft <, 1 j; 5 cc#*BBB 
#©B&&fi&8B8^ 4 C fcsWf* IAS **Wtttt#* 

«>. ffl^n4rt»#«!)aift«*if*T4C4^«4<f 
4, cnKA0^*fl^tt*ttt«:rtLh , r*Ci^ , C 
10 £4. 

[0018] ( 1 - 3 ) 7«Xti»A^J 

MJBtt. B»|t. Ml -if MB, 5ffiP]B*©fl±. B* 
MN*WIIB. BBW*OiaLbic«9f4B«*«'* 
Mf4**W. lnitt»A*l*»liffS'4C4<cj:-j 

B«:Bfcl/fl«Ptt3»rt±f 4. *fc. BHXfiScftatCJ: 
0 T2 > > K 7m i ktiW b 4 ^ a^feAS n4 C 4 IC cfc 0 , 
»6h*^l*#IMBWi:H6*«»*«tf 4 C t ft < B 
20 B3tl, 0^-Cttfa6tt©fl±Koft#4 0 «fc. Bl/ 
-CBtttttt-CA 4 AKKHdM' 6H ^n4.«»(*lt*l 

Ster«Kfe»s > ^ ^ xAccHnflHxa 4# . c o> 

[ o 019] *^w©*«i4a«i»«Jaxtta6aft^ 
irr 4fc»K. ft&nfcduiHttcfltttttsu 

»«©MBftH±r4C4*PlB4ft4 0 BP*. *Xti 

Stft&jccj: . «e*^Wjbx • mJttxvoBtttiix 

30 #BB"C* o fc^iMtBfittt^ tl A: JttSfktSDttiX 
^StWi B * "CCcatAf 4 C t t n 
♦J. Ja^K < fc4*JflBliX. R^U^ccj:4ti?if^D 
I* ABttttt Wf Kff il 4 J: ^ ccft 4 0 C n^CftiX 

tl»ftB«tttt»W» 6ti4 J: ^ tcft 4„ 
[ 0 0 2 0 ] ttXtt9U!M®B£ft*. *BBBJ»4# 
*JHM»#4**6«r4«SB# 1 0 OSfiScMLft^ 
C2 - 1 8»*i'T4*s, 5 - 1 5£Stt&?4 
CtJMMU*. B3S«*i2B«B*B«>Bd«:a, 
40 MBl*faWl<ft*J»*U<ftt'. 1 8BBB€B^4 
ii^iCli, jy*ft.$^te£^ir4aV BBWHtOBTA 
ffWK©-*^c*tt^«T* 4o *fcttdtl*5M» UfcB 
-fS^S-C 1 fi mKT©4>WHWC*4. 
[0 02 1 ] JolBStAatbrii. KBt^Jl^B, 

^u>*B^«B, B»tf^ux^i/^Bfttrii«ta 

so M3 5B«B$BBatyx?f«*5/BB***ai»i*:*ft < 
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5 

4 1 !3«eLb©M}iS*€>a6»*4 b < |*x-?*f 9 

[0 022] (1-4) *©ft©jSiB# 

( 1 - 1 > BS < 1 - 3 ) (CftlAr . *8£tt4 L*Csi*J? 
*©«***«tt»* £ #*IMi«fH*£* & ft &Mdtt 

# i o o msmcttL* i o - 5 o tu ** L < 1*2 

0 - 3 0 tttt^dtttl*.* C 4aMti**. S fc, A 

$te*<* £*n©*^ * v 

fc»«: t v U - > * ^ *«4>*©fttt*J!h ;* < T 
*a*±Efi^fiM* 1 0 0 £Sastc*i L 0 . 5 - 53S 
l/< tt 1 - 2ta£SM?i!^C?B^^Ci^ffi* 

[0 02 3] 2 . *®iH6&tt;fr & £ &«£4»©i!ai£ 

tctf. *iif±jas&ft4, sfiHiK:i6ti , cJilA6n&*«>ft 
©&f»$mc , *«iitM*4 feMMittfi t « jE^- 

*H* 1 0 0 M8|to:»U 3 0 M»ttT6?S 1/ < 

i6^^ e SWT**©S#3 0 *4Bffc 
a<DUM. ffMtt. ffMHA. feWx(lu:BII»«#il 

[ o 024] n^ratfttfcoiirst. tirtcH&r6<> 
tt»«rr*fc», «j-a*^**i»4fe»Ki«. 

* £ MMt ft »n«, tt*fc MIR *4t* 
ica<ft-j"Cl,*f>. 

[ 0 0 2 5 ] 5 5fc.«M&©^Bs©;0 K 'J > 

ma ofc7t * <* (c2a«t? o fc*y>^ c 4 i> 
rat. Ctt&ttg. Ettfittg. tt#fitt&. 

[ 0 0 2 6] CQ*)tCLX»btlitmSfeG#t>mi.* 

ximismt&&* mttr*9#nR*mxu. ft*s 

"C* *■ »3 £ J: *> (C ^ U ABEWKl • ft 4» * U - 

)0v *«s>TH©*frifies*M>«flHH4, *©s*ta 



[ 0 0 2 7] fOElOHft. 9»&S0 mu+»4«dt* 
4 *© * £ ffififc UK fc 1/ < * & C - 

[ 0 0 2 8] 

II * «t A < S»? $ * ifcaftlMttW: WB* ^> ©"C, 

[ 0 0 2 9] (*«5« 1 > B I tc^5 ftfc#j6©»SS* 
D - 9 ftH 2 «: ASttKftffi I -X tffi U fe. ISffi 1/ 

> K*fe>' > h 7 OtfifiB. #*?HStt1*i l/T^ »J^7 

a© 7 * y ji*iw>6ft o . 2 0 

20 -3 0 MSB©* 4 fcfitt 4 L/ X 3 0 ^S^©Fi S 8 # 

[ 0 0 3 0 ] ftJ»J * W*flni«KlHlft«»#© 

*fQSJ£, n4c*(CiOB l/fc«lW©-*Ktfk*t(>ft 

30 ft. RPi*.«»i*©*fflS:jteflHJl!XO. ^?E>CCt2>^- 
[0 0 3 1 ] ±KiJ[iXB«C|lW6S«ftlH±&Tia»M 

{ i ) A^te 

AfBttli, ADEiC^SftE /j 4 BESS* CCJ: D JMt« 
{ 2 > JftSifi 

40 mtmtmbtco 

(3>9FMtt 

[0 03 2] 
[Si] 
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(5) MIS 00 0-7 4 1 I 

7 S 







->l>77 


7 P <J A4UB 


* 








mm 
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70 
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70 


30 
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25 
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70 


20 


15 


25 
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ttR«2 


70 


SO 


to 


DO 


20 
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X 



[ 0 0 3 3] £4nz>®, oaw X«*#*KT©a« "C 
*>4. 

{ 1 ) fS^tic 1 0 0 0 kg/c m2«flv) 

<§>♦ • - 9 5J*Ob 
O- * -9 0 - 95% 
X • • - 9 0K*N 

<§>♦ • -50 0 K Gr^feS 

o • • -50 o - i o 0 o k er 
x * • - i o o 0ke*a*4 
< 3 > mnt 

s u $mm<o%wm<omm£ i o o % t u c, >& 



0 0 5 



*<§>♦♦ - 9 5%4l;i4 { 1 OOWiUi) 
O- • -90-95% 
X • • 9 09*#jS 

©♦ • -rita«)fis^±o. 0 0 2#id 

O * -Ita^SStftO. 0 0 2*6±0. 
X ♦ ♦ - *a©£e#+ 0. 0 0 5 £^*4 
[ 0 0 3 4 ] * icAmmimOKG^Bl' T , 3 

tf*«aBJW>fe># ux5»giJlJBlitgi5FaJtSS <£R 

[ o o 3 5 ] MKfli*. iaitt?wa*»iiirr*c 4 

fr&4 0 
[ 0 0 3 6] 
[«2] 







22ffi0 










tfci^j asm 




I20raa/a;in 


± G.OO&jjd 


am 






£ O.OGGnro 





[0037] 

[ft!Bfl>**I tLbOJi^tC, *ftW«J:n«. *«Xfi 

fe£c&fl£tr»3Mt**b'tt'4. 
imttDtuutitmi 

[B2]lH2i*. *te«£»4ttjS9o-^*MJSar4 



40 



11 1g$&ilv-7!m&Wl* 12 SJ*, 12a is 
tt. 13 BBS** 14 7:'^.a-ra>; 
K 15 SE^»J>^. 16 ^fad?F, 17 
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(M2 00 0-7 4 1 ! 



[HI] [H2] 




(Sl)Inc.Cl / WOBB F ! f-"-K (#*) 

C04B 24:28 
24:26 

22:95 
24:42) 
111:30 

(72)«8# HIj it*, 



F 4G012 KB1 PB30 PB31 PB33 PE41 

AAfll AB07 B4C2 
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